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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent occurrence of 
mask position measuring-errors caused by the shift of 
telecentricity of a projection optic system vy^hile illuminating 
the mask from above. 

SOLUTION: An Image of a mark MR1 on a mask R 
illuminated by an illumination light IL1, and an image of a 
substrate-side mark WM1 formed on a substrate stage 
WST through a projection optic system PL are imaged on 
a light receiving surface of a light receiving element 42 by 
means of an imaging optic system 40 which constitutes 
part of an observing unit 22A. Where there arises a focus 
shift in the imaging optic system 40. an imaging position, 
on a sensor 48, of a reflected image, which is an image of 
a slit 44 illuminated from a light source 43 and reflected 
from a pattem surface of the mask R, is shifted. On the 
basis of this shifted image position, the best imaging 
surface position of the imaging optic system 40 and the 
position of the light receiving surface of the light receiving 
element 42 are relatively adjusted by an adjusting means, 
so that the pattern surface of the mask R and the 
receiving surface of the receiving element 42 have a 
conjugated relation with each other. 
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CO 0 4 0) mmmt. mi'p, ^mmmm2 6\zj:r:> 
T^ic«fijtsn^. ^mmmm2 6it, cpu (^^m 

^ffiS^B) . ROM (U-H-:t>U •;i<^U) . R 

AM (7>i5^A • T:!7-b:X • ;<^:U) e.fiX-5V^t3<^> 

P^g2 6«. ^9'^;i'®^^2 2 A. 2 2B©^^<4 
CO 0 4 1] ±a<DJ:^icbT<ffit^nfc2^ll»g 
CO 0 4 2] ttrStLT, U^i^;l'X5^— ^RS±»C 

50 «, u^^;i'R*««fi3n. ^7XAw±irtt-€-n*-t?© 
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[0 0 4 3] s-r, iWWSfB2 6Ttt, ^Ji^j^e-n 

, WM2 ©^'il^^3&^'aife3t^?SPL©^«l±lCfit«-r 

[0 0 4 4] ^It, iW^e 2 6 77-f^>h 10 

P^^2 2A, 2 2 B*S 1 ©(£fitC^9)3-fr«' 

A. 2 2BS:fflV^T> frj£©5D< bTW5^i7;i.R±Ok 
^^;i,-7-^RMl , RM2S.rJJ»?P«FM±K)*ip-7 
-i7WMl , WM2 ^feHKfC^SKb, -to^^^SirS 
tJV^TV— ^RMl, WM 1 ©ffl^CtteBM^. RTf-r- 
^RU2 . WM2 ©ffijtt^aSM'e^«:^mT-5>. COS-^ 
tCfeV^T, T^-f >^>hSm^2 2 A, 2 2B4«*!^-r 

fffcnTV^SWT, V-i?RMl, WMlOffl^feBK 20 
■eg. S.r/V-i7RM2 , WM2 (DffljtJfirBH^«, tfetH 

m^^<^ «i«ffictfemsn-&. ^5^i7;i'V-^RMi 

, RM2tS?Pv— i^WMl > WM2 i:®ffl^(£fitt-S!l 

tl^B#tr. ifflP^B2 T7-r;<>h-k>-y-2 

i'WMS tr^-f ;<>h-fe>-tJ-2 7CDjgSi:® 

Ml , WM2 , WM3 it, ^J6S«?)?.nfci9:ft±rottfi 

ii'gs \ziEm icfi£c> fc&B iz^n^nm^ $ nx ^ 

Bll#*^e., i»W^B2 6-C«»?P«FM*:/M^T^ 

[0 0 4 5] ^<^^, £W'#SS 2 6T«, -^XAW± 
ViTlS;^thWb, Vito»$«>EGA (x>A>7. hi^n- 
(S^t-SB) tCMl^fiB^febOO, 2©^-lf 

1 -4 4 4 2 9^i>^^r^53n?*-&*^€). ZlZl-CttS* 

[0 0 4 6] JUilKHJbfci^tC, 1 ©^fiSJ^^t' 
W'^i7;U®«^2 2A. 2 2B»cM^fiCBl!^m 
?R (4 3~4 8) Sriait, iiS«3t^3R 4 0 t bTj^^^ffi 



<DB#f^*^^b, i|ig«)t¥J^4 0<D«5jSkffiBrn*«^ 

£ftir#*SB2 6T«. «;SkfiBt^ai?^«r 
1iBX-r-5CCD-fe>-9-4 8 0ffi:^irSt?ViTiS^3t^?S 
4 0©<l^tiB€:ISSf -SCi^^'T^, Z.tHZJ^K)m» 

4 0 oDM^^TtutgBir «> u^i7)VR ©teBsas 

[0 0 4 7] t-tz. 1 <73|IM}g«-C«. ilLSES^ffl 

k^^^jl/V— ^RMl , RM2 t, 
FM±CO*?iV— ^WMl . WM2 CDffi^tffifiM^Ot^ 
ffi€rfT;^^^^JCbfcCi:-6^e). UjI^JPA 1 8 (DdfeJC 

«^T%>. i^5^^:7;i'®a»2 2A, 2 2B<Dm.m^^h 

PL ©IRS («9Jx.«x-f 7.h->'3>^<t) iZhmt-^ 
[0 0 4 8] fib. ^S«rf!B^<l;-r-5fci*l::. ^r-fA 

[0 0 4 9] Sfc, m2'P(Dmj^&M^lii^ (4 3~4 

8) iZ'R^xm3 (A) irs^sn«>i;5f=tM^<4fi^lli 
JS&taitTfe^Vi. C®E3 (A) (C^^n-S^i^fiB 

tt, flfF^bfe^-ri/p-f ';'^5^-4 UC-ft^T^Sft 

nfcU5=-i7;l/V— i^RM (RMl XttRM2 ) 

M^co^^±l^^>X?g4 0 a/0^a5tt^)fl, ;i<D^>X 
0 a^rao^cV— :i7RM^ecDSSt3t«:^aM4 1 
aT^)-f»b. CCD-fe>U-4 2 t«S'J©CCD-fe>iJ-4 
2 a, 4 2 b-t?^aa4 1 aTf^J-StSnfe^^S^tf^ 
J;5IC/J:-3TV^5. P>X?^ 4 0 a*^?, C C 

D-fe>-y-4 2 aS-t?OSgg8ad^^>X?^4 0 af)^P>CC 
D-fe>-9-4 2 b^f ©ggfflib J;0*>S<> Sfc. 

4 0 ©«^<afi A* 1^5^^ -'l'/'^ 5' - >® i C C D -fe > 
•9-4 2<;DS)¥M<i:l::-&^TV^^tt^T«. CCD-t>-9- 
4 2 a, 4 2 bro^'<7-t?tt5B!l^^^^^^i'^^■7-^?RM 
05=i>h77. h**. 0 3 (B) »c^$nsJ:^tcSVMr 
^b<^^■5J:o;^J;teHlrCCD•fe>•^^4 2 a. 4 2b*« 
-^-n^niEB^tlTVi^o ti£-s>T, JKDSS (A) tCa^ 

^ti^Mj^^m^tii^^izjii^t. «j^-rn*«^i;fc«^ 

{t'b, CCD-fe>-9-4 2 a, 4 2 bO^-SfTfUailSn/t 
v-^RM®a> h^X h*^*^b<fj:-&J:5»c, 
^?^4 0©lx>X*P*IK*l»l 0 0lti-:>T)t«!:^t6]tC 



(8) 
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[0 0 5 0] fiH, ±iif^ 1 ommmm-cit. v^i;)v 

Itfc**. Cin!4CCD-t>-9-4 2T©:3>h^:^h5<J<k 
T=i>h^7. h^<k©igtS*±VfT. iSSCCD-t>-y- 

[0 0 5 1] g4irtt, z.<jm<D^.^Ss'SLW^mk<D—m 

*«a^SnTV^-5. C:©0 4©^|jfe4SCSt^^d:J»T«, -7- 
Z:©iig«i)t^*4 0©W'>7^$KS()?i^l 0 0 

4©<l^teS«^Ui»^ffl>'i'5«^l'«. CCD-fe>-9-4 
2JCJ;0 l^f^^^WV— ^RM (RMl X«RM2 ) ©3 

z^-XM^wm\% 1 0 0 icicT^tt:^r^ic;^®)-r^:ii: 
[0 0 5 2] ^tz. wiyt^^\zj:K)i^myt^^4 o<Dm 

Tfc, h«4 4CD7.'J-v hfiftWSW^«*ffijE3t 

^£4 7{Cif3-?-03t$a:^fo]«:ffltt-5cli:IC:J;0. CCD 

[0 0 5 3] «IB 2 ®^S6}g^» ^JC, *^BJ 2 « 

mi&mM^m5\z&-:i\f-^xt^mT^. r^i-c, msBufc 
ig 1 <r)^mmmtm-x\tm^<Dm}iSim^iZ'D\.^r\tm 

[0 0 5 4] z.<Dm2<D^mif^m\t. u^i')mm&L2 

2 A, 2 2B«r«fi5tT-5«;S-rnt^tB^gtbTO^jS 

[0 0 5 5] z<Dm2<DmMmm\z^^m^iiLmt^tii^ 

7 0«, @3tffl.^.BJ^ I L^M^firBcD^tiiffi®|^tll)^ 
^tUTffi^-r^feWt?*^. «^ffifit^fcB?S 7 0 

OD^^ CCD-fe>-9-4 8±lC^iig^$-a-l)^>X4 9 

z.(Di'>X4 9 tccD±>-^4 8 t<Dm<Dmmiz 

*ffifitTViS. Z-tllZJutUt, Ug^i'JUT^-f ^>h^ 



m-^titz'^, ccD-fe>-y4 8os3t®irig«-r-5. c 
©fcfe. )gis!3t^^4 o©«i;Skffi«**-rnst. ^j-f!i$ 

^<tb, C:<DWSS05^rtlcS^liTi«ltBI3iB2 
[0 0 5 6] :^^2<ommmWHZJ^^t. «?r2&L'fc3gl 

:*OCCD-fe>-9-4 8±-t?®ig»{firBOfflfii<D^<tirS 

tJviTiis«3t^^ 4 0 o:>^}^m^^tii-r^(o-v. mz 

10 CCD-fe>-9-4 8*<0 5(O^BlC:^lRllC(fiB-rnLfc« 

^-c*oTfe, z.n\zmm-^ti^z.tu<. fs^yt^^ 
4 o©*i^-rn«r*^tti-r^c:i:*^T^. CCD-t>-y-4 

[0 0 5 7] ;s:*5. ±12111. m2<Dmmmmxi!imi^ 
rzh<r>(Dm. ^^m\zm^M^-rti^iiim^<DmtiyX 

it. mz-it^ 2 (DX U h« 4 4 U y hmzi^A. 

^7.h'(ktii(DRt>K)iz. nrj^^^izmmi^Tzx^j y 

«-fe>-9- (CCDir>-t}-) <Dm»miZ$>-otzt^, n> 

[0 0 5 8] ;^c*3, ±be^ 1 (omMmmxit, m^tft^ 

m4 0 tvxp^M^o^^m^m^ ^n^mfi^-r^u 

>XP* Kid UTM.'^ffiB =£iafiT^<g^JCO U^TlttBJ 

*%p*«z:tiids^$n-5j:i ccd 

30 ■fe>-9-4 2i:m^yt^m4 0<Dt/myj(S:nzmW)T^J:iO 
:/D-;/i^t-i«lCCCD-fe>-t)-4 2 ^mWl-T^J^Z) iZT 

[0 0 5 9] :i(Dm. \^^i;)lR^^m^^l^Y>h<D^ 

■t^m'^\z{tu^^jvA^->mtccD±>-^4 2 1 

40 ^«iB$iaS-r-5J:^»cL,Tt>Su. settle. 

R P L <D^ft A x:^FlBJ JcB*)-r S i t J- J: 

oTt>ii@^S3¥^?^4 0£D^.^firB©Dlg«"JtgTdb-g.<h 

PL®dft®fe-rn-&©Tr':7x>'\w<g!is-e:^s*^^i;v ^ 

[0 0 6 0] ;in^-ci;:iftBjbfr*i;^,-rn«^ai^i&(i, 

^ > h v-i^ RM©^fe^o^m^^^B^sm(r*■rf^iTJS«3fe 
^3R4 o®«^ffifi-rn<&tftm-rs, mmxjv- • -if • 

50 1/'>X (TTL) :/6Dfe®T?*ofc*<. *f!W**Cl 




(9) 



[0 0 6 1] «^ 3 fiAT, 3 © 

CO 0 6 2] *«3©|g»6J^«T«, ^5^^5'J^SStit2 10 
t. iiS«3t^?S4 0i:, CCD-k>-y-4 2 t*«^fct) 

[0 0 6 3] ifc, Mj^<4fi«^mm 8 0 m^±>D- 

8 1, 8 2 Si^-fe>iJ- 8 3 MMmmm^ 8 4 
CCD-fe>-y-4 2 ©SKS(l?^8 5 i:€:{ix.TVi^, Z. 

1 . 8 2«, Ix^^JWT.-?— v'R s 

XT--V-f;J'a^-^'^*JS*--fe>-9-8 1, 8 
[0 0 6 4] mM±>-^8 3H. :k^^ MS.^ 

[0 0 6 5] ^05J:5irLT«B!tStlfc*^3©^^6}^ 
8 1, 82CJ;oT, ^©JS^AtSUSSn. ^titth 

ir. ^^-fe^-tJ-s 3tcJ:oT^*^*5iissn, zine.© 

8 4 mjg©JS[»*fT'5:o Ti®«l3t^?i% 4 0 

©«[;^fi:s^^ie>. ^(Di^^\zm\^xmW)^s 5^z^^ 

:t^o\ZCCD-b:>-^4 3^B^^^^4 0(D^m:f5l^ 

izmm-r^. ^ife, ccD-fe>-!i-4 s^sbh-ts^^^^o 

[0 0 6 6] Sfc. ±sE©1t^fcttT«^C<, 4 
^_ R S ±TK« $ n/cB# ® ;W 7 7 f ^ > h 
•7-^7 RMl {Dfie©^5'^Jl'fc*3*-S*t?#«t"S«6S 

®'(iB<D^^^;i'fiH (S:^:^iFi<:o&S*itJta!l^l'T 
[0 0 6 7] eA±Si!B bfc*^ 3 (D^I&BMizJ:.^ t. i 
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4 0 ©i[^-rniceHrs 

l^^^J/Jl/RWtiiaSllS^il. 7 5< J^>h^^«:ffl"»l'^ 

[0 0 6 8] ei±©attBJ«, U-^^JPPSIl&2 2A, 2 
2B (*SVi«2 2) ^fflV^T. U^^^JPRtSi^F 

^^i7;UP«iS2 2A, 2 2B ($,^V^«2 2) 
l/5^i7;UR±©^5^i7JVT^-f ;<>hV-^RMt 
>^XAW±©7^-f C^XAV-^) t© 
<4«M«R©tflHCfiEIB-rs^i:fe^«g-t?*S. ^(O^jm 
tt, S3tffl©MeH3t-C, S)tNf<5:l^«t'l/^^>'l'R©^'^ 
rS- — >SrS*PJC bT'i7XAW=£li^-r2>©TS fe^^*^' 
yi>fS.\,^y5^-^$>^> fib, S^^^fflV^T-^XAW^M 

«-r*«-&c«, r>x/NWJiir^ffi:snfcu>?xh (® 

ttJ:^M?i^M©fc*^ -^^XA-^-i/olS^*^* 

bd^b, -5XAV-i7J:ffl©i^3tJW&l/— !f^T«*<b 
fcO, '?xAW^iagB©®)t«l*S'J*^bfcBI5^i-»::'^xA 

[0 0 6 9] ±.ti^Wrfmni\i. i^^mtt^TsT- 

^se (r jfij- jSffl -tr ^ s ©-r * s . 

[0 0 7 0] 

mm(om^\ eAJiittBjb^cj;5ic, ts^jsmv^bs 

irfeit©fSBJJcJ:n«, v;^^«r±:^d^e.!lWboo, 

S]^3t^?^©'5^^-fe> 1^ 'J "^^-^ ©XH'gHt'-&"77. 

[@M©feim7^i»^] 

[0 1 ] ^ 1 <Dmimm\zm^WL^&^^n<^^^^ 

[02] 0 1 ©SS©£SSI5*l£:>i:bT3^-rS-e*S. 

[0 3] (A) «@2f ©*l^fifi«itli?^©BiJ©«fi^«: 
^-rs. (B) \t (A) <^^j*kfieiftHl?&»cJ;SM;affi 
Ht^ai©IMS*^t"iS0-C«)^. 

[0 4] ^!m.mm<r>n^rkh^-i7^\^m<D^^rkii 

0 [0 5] ^2©^M}Klitt«S«>^S©£SSi5©«fi^€:'i^ 



(10) 
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[0 7] 5!EB**Jj?»bJ:5trsgiUSS:gttl8-r-5fe«>© 

1 0 tscmui^mm 

2 2 A, 2 2 B u^i^jmmm immmm) 

2 6 £«JP^S 

4 0 m&k^^^ 

4 2 CC D-ir>-9- (S^m^) 

4 3 (M^-rntftm^ew-gfs) 
4 5 («s;i^-rntftttj^s®-gB) 



4 6 agjM«7^';i'^' (^s,«-rn«^ffl^e®-gi5) 
4 7 mmytw. (MiSi-rngitb^acD-a?) 

48 CCD-!r>-9- (f5^-mtSfea^&©-Sfi) 

8 0 mj^^mjk mj^-rti^mmm) 

8 1, 8 2 J?^-tr>-9- (^»)5H«^aJ^&) 
8 3 . m^±>D- (SSlSHt^Hi^a) 

8 4 mj^i<Lmmm^ mmmwi) 
PL s^^^?^ 

10 WST "i^XAJ^T^-i? (S1S;^7^— i?) 

RMl , RM2 l'^i';i'7'^'f ;>t> hV— ^ (VXi' 
fiJ^-i!/ ) 

WMl . WM2 SiiV-i7 (a«fijv-i7) 



[@1] 



[0 2] 






AW; 
-PL 



21^ 



WM3. 



vl3 



(12) 
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[0 7] 




